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FLOW REGULATING DEVICE USEABLE IN 
PLASMA PHERESIS 

This invention relates to a ?ow regulating device and 
more particularly to a device for selectively controlling 
the flow of saline, whole blood and red blood cells. 
There is known in the medical art a process called 

plasma pheresis. Broadly speaking, in this process a 
quantity, e.g., 500 milliliters of whole blood is removed 
from the patient, the red blood cells separated from the 
plasma and then the red blood cells are turned to ‘the 
donor. This procedure can then be repeated with the 
same donor. The purpose of this procedure is to sepa 
rate the red blood cells from the remainder of the cellu 
lar elements. The cellular elements can be transferred to 
a patient in need thereof or subjected to testing. 

In the plasma pheresis process saline is dripped to the 
patient to clear the tubes and remove any air in the 
tubes. A unit of whole blood is then removed from the 
donor and centrifuged so that the red blood cells sepa 
rate from the plasma. During this latter step saline is fed 
to the patient. The red cells are returned to the donor 
through a ?lter. Thereafter, another unit of whole blood 
is removed from the patient, centrifuged to separate the 
red blood cells, while saline is fed to the patient, and 
then the red blood cells are returned through a ?lter to 
the donor. 
One of the advantages of plasma pheresis is that a 

donor can make two donations twice a week whereas 
the normal time lapse between single donations of 
whole blood is eight (8) weeks. 
The plasma pheresis process is accomplished in the 

prior art by the use of at least three (3) plastic bags or 
glass bottles. There are two bags for whole blood, 
which are also used for returning the red cells to the 
donor, and one saline bag. In other words, the bag used 
to collect the whole blood is the same bag in which the 
red cells only are located before being returned to the 
donor since the plasma has been removed from the 
whole blood leaving only the red cells in the bag. Each 
of the bags is connected to tubing for communication to 
the patient. 
The operation of this prior art device and method is 

satisfactory. However, numerous pieces of auxiliary 
equipment are required such as clips, clip sealers, multi 
ple hemostats, two pair of scissors, and hand clamps. 
Moreover, the operator of the system must apply the 
clamps, ets., at precisely the correct time to prevent 
through drippage blood loss and saline loss. It is also 
necessary to avoid blood clots and to prevent air from 
entering the system. Should the latter events occur, of 
course, the patient could be in severe danger. Another 
disadvantage of the prior art systems is that they invari 
ably include a “Y” connection. The use of a “Y” con 
nection presents a potentially dangerous situation in 
that there is a possibility of blood clots forming in the 
“Y” which, if directed to the donor, is potentially fatal. 
The prior art systems may also become contaminated. 

In short, the prior art system requires a great many 
auxiliary parts and a certain amount of skill to use these 
elements properly and at the correct time. 

Brie?y described, the present invention relates to a 
flow regulating device. In one form the device is partic 
ularly adapted to control the ?ow of whole blood, sa 
line and red blood cells in the process of plasma phere 
sis. The ilow regulating device is at least a two‘ and 
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2 
possibly a three part construction one of which is rotat 
able with respect to the other part or parts. 
The stationary part has a single aperture through 

which liquid is adapted to ?ow in a straight line and this 
aperture can be directly aligned with one of several 
apertures in the rotatable member to permit straight line 
or laminar flow of the liquid. This is particularly impor 
tant where the liquid is blood since it prevents clotting 
which could have serious consequences for the donor. 
The stationary member and rotatable member further 

includes cooperating indentations or dimples and a mat 
ing protuberance or bump to cause alignment of the 
passageway through the stationary member with a se 
lected one of the several passageways in the rotatable 
member to thereby control the flow of liquid as desired. 
In each instance, however, the flow is laminar, i.e. in a 
straight line. Further, the device is constructed so that 
there is any automatic cut-off of liquid by mis-aligning 
the bump and the indentations. / 
The ?ow regulating device of this invention is con 

structed so that a portion of the stationary member can 
serve as a hand pump which assists causing the liquid to 
flow. 
One embodiment of the ?ow control device of this 

invention is used for plasma pheresis and another em 
bodiment can be used for whole blood collection and 
for blood sample collection. 
The invention consists of the novel parts, steps, con 

structions and improvements shown and described. 

OBJECTS 

In view of the foregoing it is an object of this inven 
tion to provide a new and improved liquid ?ow regulat 
ing device which is particularly adapted for controlling 
the flow of blood or its components. 
A further object of this invention is to provide a new 

and improved liquid regulating device which causes 
laminar or straight-through flow which makes such 
device particularly useful in controlling the ?ow of 
blood. 
A further object of this invention is to provide a 

liquid regulating device which is particularly useful in 
the process of plasma pheresis. 
A still further object of this invention is to provide a 

new and improved liquid regulating device for control 
ling the ?ow of whole blood, saline, and red blood cells 
by a turning movement of one part with respect to 
another part. 
A further object of this invention is to provide a 

blood regulating device including a dial mechanism 
adapted to direct a single flow through one of a plural 
ity of passageways. 
A further object of this invention is to provide a 

blood ?ow control device having indicia for identifying 
the passageway through which the liquid ?ows. 
Another object of this invention is to provide a sys 

tern for plasma pheresis. 
Additional objects and advantages of this invention 

will be set forth in the description which follows and, in 
part, will be obvious from the description. The objects 
and advantages being realized and obtained by means of 
the instrumentations, parts, and apparatus, being partic 
ularly pointed out in the appended claims. 
The accompanying drawings which are incorporated 

in and constitute part of this speci?cation illustrate an 
embodiment of the invention and together with the 
description serve to explain the principles of the inven 
tion. 
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OF THE DRAWINGS , a 

FIG. 1 is a plan view showingithe liquid regulating 
device of this invention and its environmental use. 
FIG. 2 is a perspective view. of the-liquid regulating 

devide of this invention.. -' . I e‘ ‘ 

FIG. 3 is another perspective‘ view-of the liquidiregui-i. 
lating device of this invention. , ., I _ 

FIG. 4 is a plan view of one of the parts of the liquid 
regulating device. \‘ " - ' ,6 ' 

FIG. 5 is a sectional view taken along line 5—'5=of. 

FlG.4. ~ FIG. 6 is a plan view of another part of the liquid; 
regulator device. . ‘ ' ‘ ' 

FIG. 7 is av sectional view taken along line‘ 7'—-7 of 
FIG. 6. ;p. FIG. 8 is an exploded view of another-em 
bodiment of the invention. ‘ 

DETAILED DESCRIPTION OF THE 
INVENTION 

In FIG. 1 there is shown the overall system and the 
?ow regulating assembly 2 of this invention in its opera 
tive position. 

Extending from one end of the ?ow regulating device 
2 is a tube 4 having attached thereto a conventional 
needle 6 adapted to be inserted into the donor in the 
usual manner. 

Extending from the other end of the How regulating 
assembly 2 is a tube 8 connected to a conventional blood 
?lter 10. There are three tubes 12, 14 and 16 adapted to 
be connected to the container which may be in the form 
of bags or containers 18, 20 and 30 respectively. Extend 
ing from the same end of the flow regulating assembly 
2 as the tube 8 are tubes which are adapted to be con- _ 
nected to the containers 18 and‘ 30 respectively which 
also can be in the form of bags or containers.‘ 

It will be understood, ‘however, that not all of the 
containers shown in FIG.] will be in operational useat 
the same time. Indeed, it will be noted that bags 18 and 
30 are shown in two positions, this is because at one time 
these bags contain whole blood and at another time, 
after plasma has been removed, they contain red blood 
cells only. 
The ?ow regulating assembly is best shown in FIGS. 

2—7. As shown, the flow regulating assembly 2 consists 
of three basic elements. ‘ 0 

There is a hollow generally cylindrical member 32 
having the tube 4 extending into the interior through 
wall 31. The other end of the cylindrical member is 
open. The cylindrical member 32 is of a size such that it 
can comfortably ?t within the donor's hand. When in 
use the donor's hand grasps and regrasps the cylindrical 
member 32 so as to “pump" blood from the donor. Such 
a pumping action decreases the amount of time required 
to remove the blood from the donor. ' I ' 

The second element of the flow regulating assembly 2 
is a liquid ?ow control member 34. The liquid flow 
control member 34 could, if desired, be integral with the 
hollow cylindrical member 32. The liquid ?ow control 
member has a boss 36 which ?ts within the open end of 
the hollow cylindrical member with a tight friction ?t 
so that there is no relative movement between these two 
parts. _ . 

The liquid flow control member includes a reduced 
diameter portion 38 having a series. of radially out 
wardly extending ridges 40 the purpose ofwhich will be 
explained. I 
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The surface 42 of the liquid control member furthest 

from the hollow cylindrical member has a plurality and 
preferably three indentations or dimples 44, 45 and 47 
which assist in controlling the ?ow of liquid through 
the flow regulating assembly 2. Extending entirely 
through the fluid member is a passageway 46 which is in 
communication with the tube 4.‘ . 

. The third member'of the‘ flow regulating assembly is 
a ‘dial mechanism 48. The dial mechanism includes a 

. hollowed out portion 50 the inner surface of which has 
a plurality of radially inwardly extending ridges 52. The 
ridges 52 are adapted to cooperate with the ridges 40 on 
the flow regulating member so that these parts are hold 
together against longitudinal separation while at the 
same time are relatively rotatable. If desired, the dial 
mechanism can include a male member 54 adapted to ?t 
within the female opening 56 in the ?ow control mem 
ber 36. The dial mechanism is closed at one end by wall 
58, the inner surface of which has a detent or protuber 
ance v64 (FIG. 5). The detent 64 is adapted to ?t within 
one of the three dimples 44 as will become apparent. 

Extending entirely through the wall 58 are a plurality 
of passageways 59, 60 and 61. As shown, passageway 60 
communicates with tube 8, passageway 61 communi 
cates with tube 24 and passageway 59 communicates 
with tube 26. The dial mechanism, detent and dimples 
form a selection means for determining the path of 
liquid flow. 
As shown in FIG. 1 the outer wall 58 can be marked 

with indicia such as A, B, C. so that the operator can tell 
which tube will be in operation. The arrangement is 
such that if the detent 64 is not in engagement with any 
of the dimples 44, 45 and 47 there will be no fluid pass 
ing through the flow regulating assembly. This provides 
an automatic cut-off of liquid flow. 

It will be noted that the ?ow of liquid through the 
?ow regulating device of this invention is laminar, i.e. 
straight, thus substantially reducing the possibility of 
blood clots forming which could be potentially fatal to 
the donor. 

OPERATION 

Referring to FIG. 1 a typical use of the device of the 
flow regulating device would be as follows. 
The needle 6 is inserted into the donor and the dial 

mechanism turned to portion A so that saline solution is 
passed from container 20 through tube 14, ?lter l0, tube 
8 through the liquid regulating device 2 to the tube 4 
and thence to the donor. After a period of time the dial 
mechanism 48 is turned to position B thus stopping 
saline flow.-At this time the donor grasps and regrasps 
the hollow cylindrical member 32 so that whole blood 
will pass through the hollow cylindrical member 32 into 
tube 26 leading to collection bag 30. 
When the collection bag 30 is ?lled the dial mecha 

nism is again turned to a position between A and B to 
stop the ?ow of blood. The dial is then turned to posi 
tion A and saline directed to the donor. The whole 
blood contents of collection bag 30 are then centrifuged 
to separate the red blood cells from the other blood 
components. The red blood cells remain in bag 30 after 
the plasma has been removed. The dial mechanism is 
turned to position A, tube 16 is attached to bag 30 so 
that the red blood cells ?ow through tube 16, ?lter 10, 
line 8, ?ow regulating device 2 and thence to the donor. 

This entire process can then be repeated by using tube 
24 with the dial turned to position C so that whole 
blood flows to bag 18. 



4,195,631 
5 

The use of the simple dial mechanism to control the 
?ow of liquid, i.e. saline, whole blood and red blood 
cells is much simpler than the conventional method of 
using numerous clamps, etc. to control the liquid ?ow. 
The flow regualting device of this invention is also 

safer because the flow of liquid is laminar, i.e. straight, 
thus reducing the possibility of ‘blood clots, blood drip 
page or contamination. ‘ ; 

Another embodiment of the invention is shown in the 
exploded view of FIG. 8. As in the case of the embodi 
ment shown in FIGS. 1-7, this embodiment includes a 
hollow cylindrical member 32, a liquid flow control 
member 34 and a dial mechanism 48. These parts are 
assembled so that the dial mechanism 48 is rotatable 
with respect to the liquid ?ow control member 34 while 
these parts were longitudinally immovable. This is ac 
complished as in the embodiment of FIG. 1-7. Also, in 
this case, the dial mechanism 48 has indicia A and B to 
indicate the passageway in communication with pas 
sageway 46. The dial mechanism in this embodiment 
has only two openings and the liquid ?ow control mem 
ber has only two indentations or dimples 73, 75 adapted 
to cooperate with a single bump or protuberance (not 
shown) in the same manner as in the ?rm embodiment. 
The liquid flow control member 34 has a single passage 
way 46 therethrough which communicates with tube 4 
which communicates with the donor as in the embodi 
ment of FIGS. 1-7. 
The passageway 70, FIG. 8, is adapted to be attached 

to tubing 76 leading to a collection container for whole 
blood (not shown). The passageway 72 is adapted to be 
connected to a needle which after cover 78 is removed 
can be placed in a vacuum type test tube so that sample 
quantities of whole blood can be withdrawn from the 
donor for testing and the like. 

OPERATION 

In use, passageway 70 is dialed into alignment with 
- passageway 46 so that whole blood goes through tube 4 
exits tube 76 into a collection container. When it is 
desired to sample the blood in the collection container, 
the dial mechanism 48 is tuned so that the passageway 
72 and its needle is aligned with passageway 46 so that 
when the needle is placed in a vacuum tube so that 
blood will be drawn into the test tube from the collec 
tion container which is now connected to the tube 4. 
What is claimed is: 
1. A liquid ?ow regulating device adapted to control 

the ?ow of blood and other liquids comprising: 
(a) a hollow member with one end closed having tube 
means extending through said closed end to com 
municate liquid to and from a donor; 

(b) a liquid flow control member closing the other 
end of said hollow member there being a passage 
way for the ?ow of liquid through said liquid ?ow 
control member; 

(0) a dial member in engagement with said blood 
control member so as to be rotatable with respect 
thereto; 

(d) at least two passageways extending through said 
dial mechanism for the passage of liquid; 

(e) selection means of said dial mechanism and on said 
blood control member for positively selectively 
aligning one of said dial mechanism passageways 
and said liquid ?ow control member passageway; 
and 

(t) means for conducting liquid to and from said dial 
mechanism passageway; and 
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(g) said hollow member, said dial member, said con 

trol member and the passageways thereto through 
being constructed and arranged for straight-line 
liquid ?ow. 

2. A liquid flow regulating device as de?ned in claim 
1 wherein said dial mechanism has at least three pas 
sageways therethrough so that liquid can selectively be 
directed to and from a plurality of chambers in commu 
nications with said passageways and wherein said selec 
tion means can align any one of said plurality of pas 
sageways in said dial mechanism with said liquid flow 
control member passageway or position said dial mech 
anism so that said blood control member passageway is 
misaligned with respect to all of said dial mechanism 
passageways thereby preventing liquid ?ow. 

3. A device as de?ned in claim 1 wherein said selec 
tion means consists of a projection and at least one 
indentation whereby when said projection ?ts within 
said indentation said passageway in said dial member is 
aligned with said passageway in said control member. 

4. A device as de?ned in claim 1 wherein said control 
member and said dial member have cooperating ridges 
which prevent relative longitudinal movement and per 
mit relative rotative movement. 

5. A device as de?ned in claim 4 wherein said hollow 
member has a length about the same as the width of an 
average adult’s hand. 

6. A device as de?ned in claim 4 wherein said dial 
member has three passageways therethrough. 

7. A device as de?ned in claim 5 wherein said dial 
member had indicia adjacent the exit of each passage 
way identifying which passageway is in communication 
with the passageway through said control member. 

8. A device as de?ned in claim 4 wherein said dial 
member has two passageways therethrough. 

9. A system for plasma pheresis comprising: 
(a) a hollow member having a closed wall with a tube 

extending therethrough and adapted to be in com 
munication with a donor; 

(b) a control member closing the other end of said 
hollow member and having a passageway there 
through; 

(c) a dial member and means attaching said dial mem 
ber to said control member so that said dial mem 
ber is rotatable with respect to said control member 
and said dial member and said control member are 
relatively longitudinally immovable; 

(d) at least three passageways through said dial mem 
ber adapted to be aligned with said passageway in 
said control member; 

(e) said dial member and said control member having 
a cooperating projection and at least three indenta 
tions to positively align one of said passageways in 
said dial member with said passageways in said 
control member; 

(f) means for directing saline through a ?rst of said 
passageways in said dial member through said con 
trol member and hollow member to a donor; 

(g) means for thereafter stopping the ?ow of saline 
and for directing whole blood from the donor 
through a second passageway in said dial member 
to a collection chamber; 

(h) means for thereafter stopping the flow of whole 
blood and directing red blood cells through said 
?rst passageway to the donor; 

(i) means for stopping the ?ow of red blood cells and 
then directing the flow of whole blood from the 
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donor through a third passageway in said dial 
member to a collection chamber; and 

(j) means for stopping the ?ow of whole blood and 
for directing the flow of red cells to the donor. 

10. A system for plasma pheresis comprising: 
(a) means for ?ltering saline and red cells; 
(b) means for supplying saline to said ?lter; 
(c) tube means adapted to be connected to a supply of 

red blood cells and communicating with said ?lter; 
(d) a flow regulating device; 
(e) tube means leading from said ?lter to a ?rst pas 
sageway in said ?ow regulating device; 

(f) ?rst and second containers; 
(g) second and third passageways in said flow regu 

lating device; 
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(h) ?rst and second containers and tube means leading 
from said second and third passageways to said ?rst 
and second containers; 

(i) said ?ow regulating device having: 
(1) a hollow member one end having tube means 
communicating with a donor, 

(2) means at the_ other end of said hollow member 
forming a pasateway leading to the interior of 
‘said hollow member, 

(3) a dial member rotatably mounted with respect 
to said hollow member, 

(4) means forming three passageways through said 
dial member, and 

(5) means for selectively and positively aligning 
said three passageways in said dial member with 
said passageway leading to the interior of said 
hollow member. 

'a t a a a 


